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L4_C Product Requirements & Uncertainty 

SMAP science objectives addressed: 

Å Quantify net ecosystem CO2 exchange 

(NEE) in boreal landscapes; 

Å Improve understanding of processes linking 

terrestrial water, carbon & energy cycles; 

Product requirements:  

Å Determine NEE daily, seasonal & annual 

variability & heterogeneity;  

Å Link NEE with component C fluxes (GPP, 

Reco) & primary moisture & thermal constraints 

to GPP & Reco; 

Product success criteria:  

Å Emphasis on northern (Ó45ÁN) land areas; 

Å NEE accuracy (RMSE) commensurate with 

tower based C-fluxes (RMSE Ò30 g C m-2 yr-1). 

1Estimated Error Budget (RMSE) for NEE 

1Derived from MODIS, FT-ESDR & MERRA inputs 



Net Ecosystem CO2 Exchange (NEE) 

ÅApproach: Apply LUE & soil Decomp. Algs. 

driven by SMAP & other ancillary inputs; 

ÅDynamic Inputs: FT (L3_SM_A); SM, Ts 

(L4_SM); Rsw, VPD, Tmn (GMAO); FPAR 

(MODIS);  

ÅOutputs: NEE (validated); GPP, Rh, SOC, EC 

& QA metrics (research); 

ÅDomain: Global vegetated areas; 

ÅResolution: 9 km (1 km processing); 

ÅTemporal fidelity: Daily; 

ÅAccuracy: Emphasis on northern land areas; 

NEE RMSE Ò 30 g C m-2 yr-1 relative to tower C-

flux Obs. 

L4_C Product Summary 

L4_C Product Example 



Pre-launch L4_C Cal/Val Activities  

Model initialization: 

ÅSite, region & global L4_C simulations 

using tower (FLUXNET), satellite (MODIS, 

AMSR) & reanalysis (MERRA) drivers; 

Model calibration and evaluation:  

ÅModel calibration (BPLUT) and options 

assessment using FLUXNET & global C 

products (MOD17, MTE, SOC inventories, 

model intercomparisons); 

Ancillary data assembly: 

ÅSOC, FPAR climatology, etc. 

1McGuire et al. 2012. Biogeosci Discuss. 9. 
2Yi et al., 2013. JGR - Biogeosci. 118. 

1Model Intercomparison Studies  

2Model Sensitivity & Calibration Studies   



Rehearsal 1 Objectives for L4_C Product 

Primary:  

Å Test delivery & reliability of near real-time tower 

data from participating core tower site partners;  

V ~weekly latency; daily fidelity; well 

characterized uncertainty 

Å Test JPL matchup tools & data transfer logistics; 

Å Test UMT software tools & resources for evaluating 

matchups. 

Secondary:   

Å Test primary L4_C validation activities. 

Constraints:   

Å Match-ups not temporally consistent; 

Å Limited number of core sites; 

Å Prototype L4_C software with coarse (0.5ę) model 

outputs & Met. drivers (MERRA). 



Phenology Representation (US-PFa1, Mixed Forest) 

1Site PI: Arlyn Andrews 


